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Introduction and Background
Over the last three decades, there has been increasing interest in household finances in the economics literature (see Guiso et al., 2002 , for a comprehensive review of the existing studies in this area). In general, in the existing literature, economists have focused on specific aspects of the household financial portfolio such as debt (see, for example, , the demand for risky financial assets (see, for example, Hochguertel et al., 1997) and savings (see, for example, Browning and Lusardi, 1996) . One area, which has attracted limited interest in the existing literature on household finances, concerns the relationship between household finances and personality traits. In contrast, the implications of personality traits for economic outcomes such as earnings and employment status have started to attract the attention of economists (see, for example, Caliendo et al., 2011, and Heineck and Anger, 2010) .
It is apparent that personality traits may influence financial decision-making at the individual and household level including decisions regarding debt acquisition and the holding of financial assets.
Some personality characteristics have already been identified as important determinants of aspects of individual and household finances. For example, Brown et al. (2005) analyse British panel data and find that financial expectations are important determinants of unsecured debt at both the individual and the household level, with financial optimism being positively associated with the level of unsecured debt. In a more recent study, report a similar positive relationship between optimistic financial expectations and the level of secured, i.e. mortgage, debt. In the context of saving, Lusardi (1998) , for example, explores the importance of precautionary saving exploiting U.S. data on individuals' subjective probabilities of job loss from the Health and Retirement Survey. Evidence in favour of precautionary 3 saving is found for a sample of individuals who are close to retirement. In a similar vein, Guariglia (2001) uses the British Household Panel Survey (BHPS) to ascertain whether households save in order to self-insure against uncertainty. The findings support a statistically significant relationship between earnings variability and household saving, with households saving more if they are pessimistic about their future financial situation.
One important issue in the empirical literature on personality concerns the measurement of personality traits. As stated by Almlund at al. (2011) , p. 47, "personality traits cannot be directly measured." The Big Five personality trait taxonomy developed by Costa and McCrae (1992) has been widely used to classify personality traits in the psychology literature and is being increasingly used in economics. This approach classifies individuals according to five factors: openness to experience, conscientiousness, extraversion, agreeableness and neuroticism (emotional instability). Almlund et al. (2011) , p. 18, comment that "the Big Five factors represent personality traits at the broadest level of abstraction .... (they) are defined without reference to any context (i.e. situation)."
1 Furthermore, they comment on the evidence in the psychology literature which suggests that the majority of variables used to describe personality traits in the existing literature can be mapped onto at least one of the Big Five. Caliendo et al. (2011) analyse personality characteristics and the decision to become and remain self-employed. They focus on the Big Five taxonomy and present a clear and concise overview of each classification. To be specific, extraversion is described as including variables indicating the extent to which individuals are 1 Although widely accepted in the psychology literature, alternative approaches to the Big Five approach have been put forward including approaches with fewer than five factors and approaches with more than five factors. See Almlund et al. (2011) for a discussion of the alternatives to and criticisms of the Big Five approach that have been put forward in the psychology literature. Criticisms levelled at the Big Five approach include concerns regarding its atheoretical nature.
assertive, dominant, ambitious and energetic; emotional stability (opposite to neuroticism) is described as relating to self-confidence, optimism and the ability to deal with stressful situations; openness to experience is described as relating to an individual's creativity, innovativeness and curiosity; conscientiousness encompasses two distinct aspects, being achievement oriented and being hard-working; and, finally, agreeableness is described as relating to being cooperative, forgiving and trusting (Caliendo et al., 2011) . Their findings suggest that openness to experience and extraversion play an important role in entrepreneurial development.
In this paper, we explore the relationship between personal finances and personality traits as classified by the Big Five taxonomy in order to further our understanding of the determinants of personal finances. Existing studies have generally focused on one particular aspect of an individual's personality such as optimism or attitudes towards risk. In contrast, we adopt a general approach which essentially encompasses an extensive variety of personality traits.
Our empirical results suggest that certain personality traits do influence the amount of unsecured debt and financial assets held by individuals. Specifically, we find that personality traits such as extraversion and openness to experience exert relatively large influences on household finances in terms of the levels of assets and debt held. In contrast, personality traits such as conscientiousness and neuroticism appear to be unimportant in influencing the levels of unsecured debt and financial assets. With respect to types of debt and assets held, the results of the empirical analysis suggest that personality traits have different effects across the various types of debt and assets. For example, openness to experience does not appear to influence the probability of having national savings but is found to increase the probability of holding stocks and shares, a relatively risky type of financial asset. Thus, overall, our 5 empirical evidence suggests that personal traits are important determinants of household finances. The analysis of two samples of individuals reflects an issue which has been widely discussed in the existing literature concerning the stability of personality traits over time. In the psychology literature, it has been argued that the personality traits included in the Big Five taxonomy are stable over the life cycle (see, for example, Caspi et al. 2005) . Similar conclusions are reached by Borghans et al. (2008) . If 7 personality traits do change over time, however, then the potential for reverse causality arises. Recently, Cobb-Clark and Schurer (2011a) assess the validity of the assumption that a specific non-cognitive skill, namely locus of control, is stable over time. Such an assumption, which has frequently been made in the context of limited data availability, is supported by findings in the psychology literature, which suggest stability in personality traits from age 30 onwards (see, for example, McCrae and Costa, 2006) . It should be acknowledged, however, that the issue of such stability does remain an area of debate in the psychology literature (Cobb-Clark and Schurer, 2011a) . Indeed, Almlund et al. (2011) suggests that non-cognitive skills as measured by the Big Five are stable amongst working age adults and "may be seen as stable inputs into many economic decisions." (Cobb-Clark and Schurer, 2011b, p.6) . Thus, we conduct our analysis for the two age groups in order to explore the robustness of the empirical analysis.
Data and Methodology
We then follow the standard approach in the literature and create the standardized Cronbach alpha reliability index in order to assess the internal consistency of the three items, leading to the following reliability measures for the We draw upon the existing literature to specify hi X which includes controls for: gender; age; ethnicity; marital status; labour force status; highest educational qualification; self-assessed health status; the natural logarithm of household labour income; the natural logarithm of household non labour income; the natural logarithm of permanent household income; 5 the number of children in the household; the number of adults in the household; and housing tenure.
We then perform quantile regression analysis (see Bassett Jr., 1978, Koenker and Hollock, 2001 ) in order to further analyse the determinants of ( ) the dependent variable is accounted for and that it enables an analysis of different parts of the conditional distribution hence providing a fuller description of the whole distribution. This is because when considering the effect of covariates on ( ) (for those who hold positive assets) respectively, where it can be seen that, compared to financial assets, the distribution of liabilities is skewed towards the right. Table 2 presents the results from the random effects tobit analysis relating to the determinants of the amounts of debt and financial assets held for the two age groups, namely, aged 18 and over and aged between 30 and 65, where marginal effects are presented throughout. The exception is the intercept term, which is unscaled and reported to calculate the effects of the dummy variables (see below). Assuming the errors are normally distributed, an approximation to the probability of a non-censored observation, or scaling factor, is given by the proportion of uncensored observations.
Results

Analysis of the Amount of Debt and Asset Holding
For unsecured debt and financial assets, the proportions of uncensored observations are 0.36 and 0.24, respectively for the sample aged over 18, and 0.34 and 0.22, respectively for the sample of individuals aged 30-65. The relevant scaling factor can 13 be used to calculate the marginal effects by multiplying the coefficients through by this factor. Clearly, there is evidence of positive intra-household correlation in the error terms and this is relatively large in magnitude. In Table 2 Panel A, all of the five personality variables are included simultaneously, whilst in Table 2 Panel B the Big Five variables are entered one by one.
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Focusing upon the results in Table 2 Panel A, it is apparent that unsecured debt is monotonically decreasing in age, which is consistent with the findings of Cox and Jappelli (1993) . This is the case for both the full sample (where the omitted category is aged over 65) and the sample of individuals aged 30 to 65 (where the omitted category is aged 60 to 65). For example, for the sample of all individuals aged over 18, compared to those aged over 65, it can be seen from Hence, log unsecured debt is 2.0474 for the over 65 group as compared to 7 In Table 2 Panel B and Tables 3, 4 and 5, for brevity, the results are summarised in that only the results relating to our particular covariates of interest, namely the Big Five personality traits, are presented. All of the other covariates, as shown in Table 2 Panel A, are also included in all the specifications. In general, the results relating to the other covariates accord with those presented in Turning briefly to the other controls before focusing on the influence of the personality characteristics, it is apparent that, for both samples of individuals, the level of debt is increasing in educational attainment. Interestingly, the health of the individual has opposing effects on debt and assets, where those in poor health (the omitted category) have higher levels of unsecured debt but lower levels of financial assets. In terms of income, focusing upon the full sample, household income from employment has a small but positive impact upon both debt and financial assets, whilst non labour income is positively associated with financial assets. These effects exist after controlling for permanent income. Specifically, a one per cent increase in household labour income is associated with a 0.026 (0.038) percentage point increase in unsecured debt (financial assets). These findings generally tie in with the findings in the existing literature, see, for example, , Crook (2001) and Gropp et al. (1997) .
Focusing upon the Big Five personality traits, it is apparent that, for both age groups, extraversion has the largest effect on debt in terms of magnitude as compared to the influence of the other four personality traits, with a highly statistically significant positive influence. For example, for the sample of individuals aged over 18, a one standard deviation increase in extraversion is associated with a 22
percentage point increase in unsecured debt. In contrast, extraversion has a relatively large inverse effect on financial asset holding for both age groups suggesting that this personality trait has opposing influences on liabilities and assets. Hence, our findings suggest that being assertive, ambitious and energetic is positively associated with the amount of unsecured debt held, yet negatively associated with financial asset accumulation. Openness to experience is the only other personality trait to exhibit consistent findings across the samples with positive effects found in the context of both debt and assets, with the statistical significance of this effect being particularly strong in the case of financial asset holding, suggesting that creativity, innovativeness and curiosity play an important role here. For example, for the sample of individuals aged over 18, a one standard deviation increase in openness to experience is associated with a 21 per cent increase in financial assets. In general, the influence of these personality traits is apparent for both age groups. For those aged 30 to 65, as discussed earlier, personality traits are argued to be more stable, and hence the likelihood of reverse causality is reduced in this case. Indeed, the effects are similar in both magnitude and statistical significance across the two samples.
We have also explored the robustness of the results if each of the five personality variables is included separately rather than jointly in the tobit analysis.
The broad pattern of results described above is also found when each of the personality variables are entered separately, see Table 2 assets, agreeableness appears to exert a negative effect albeit with limited statistical significance. Hence, the results relating to this particular personality trait appear to be somewhat inconclusive.
Turning to the quantile analysis, Interestingly, for the quantile analysis of financial assets, the results presented in Table 3 Panel B generally indicate that the personality traits do not influence of the distribution of financial assets for the sample of individuals holding such assets. The only personality trait, which does appear to have some influence across the three quantiles, is agreeableness, where the findings suggest an inverse effect across the financial asset distribution. Such findings suggest that, in general, personality traits may influence the holding of assets per se rather than the amount of assets held. We explore such issues further in the following section, where we focus on the influence of personality traits on the holding of debt and assets.
Analysis of the Type of Debt and Asset Holding
In Table 4 , we present the results of the random effects probit analysis of the type of It is apparent that the influence of the personality traits differs by type of debt held. For example, focusing on the aged over 18 sample, conscientiousness and neuroticism are the only two personality traits that influence the probability of holding hire purchase agreements, typically used to spread the cost of purchasing goods such as cars and consumer durables over a specified time period, both of these personality traits having positive influences. Specifically, a one standard deviation increase in conscientiousness (neuroticism) increases the probability of holding hire purchase debt by 3 (10) percentage points. Extraversion, on the other hand, is the only personality trait to influence the probability of holding a personal loan. The probability of having credit card debt is also positively influenced by extraversion, where a one standard deviation increase in extraversion increases the probability of having credit card debt by 9 percentage points. Conversely, conscientiousness has an inverse effect on the probability of having this type of debt.
Interestingly, the probability of having a loan from a private individual is positively associated with agreeableness and neuroticism, where such borrowing is the only type of debt to be influenced by agreeableness, which being related to being cooperative, forgiving and trusting is clearly associated with interpersonal skills. With respect to the effect of emotional stability, it is apparent that this factor has a relatively large effect here: a one standard deviation increase in neuroticism increases the probability of having a loan from a private individual by 24 percentage points. The probability of having an overdraft, arguably a relatively straightforward channel of credit to arrange, is positively influenced by extraversion, neuroticism and openness to experience with relatively large and highly statistically significant effects. For example, a one standard deviation increase in neuroticism increases the probability of having an overdraft by 18 percentage points. Conscientiousness, in contrast, exerts an inverse effect on the probability of having an overdraft, which re-enforces the notion that being hard-working and target-focused is associated with a lower probability of holding unsecured debt. Similarly, conscientiousness exerts a moderating influence on the probability of holding other types of debt, with extraversion serving to increase the probability of holding other types of debt. It is evident that a similar pattern of results is found for the aged 30 to 65 sample, albeit with lower levels of statistical significance for some effects.
In Table 5 , the random effects probit analysis of the probability of holding different types of financial assets is presented. Extraversion is found to have an inverse effect, whilst openness to experience is found to have a positive effect, on the probability of holding financial assets regardless of type. Again, it is apparent that the influence of the personality traits varies across the different types of financial assets.
Focusing on the aged over 18 sample, the probability of holding national savings, arguably the least risky of the financial assets in terms of rate of return, is not influenced by any of the five personality traits. Similarly, the probability of having a unit trust does not appear to be influenced by any of the five personality traits. Such a finding may be related to that of national savings in that, with a unit trust, the risk has been spread by diversifying the investments: a fund manager invests in a range of companies and these investments are then pooled in a fund, thereby spreading the risk associated with the various shares, with individuals then purchasing units within the fund and receiving dividends or interest as determined by the performance of the constituent investments. In contrast, the probability of holding premium bonds is inversely associated with conscientiousness, extraversion and agreeableness and positively influenced by openness to experience, with a relatively large and highly statistically significant positive effect reflecting the importance of curiosity and creativity here. Interesting, with premium bonds, which are a financial product offered by the National Savings and Investments of the UK Government, instead of interest payments, investors have the chance to win tax-free prizes. Hence, this type of financial assets is quite distinct from the other assets in terms of its return.
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Extraversion exerts an inverse effect on the probability of having a personal equity plan whilst having a positive influence on the probability of having other investments.
Finally, the probability of having stocks and shares, arguably the riskiest form of financial assets in terms of rate of return, is inversely associated with agreeableness and positively influenced by openness to experience. Specifically, a one standard deviation increase in agreeableness (openness to experience) decreases (increases) the probability of holding shares by 9.8 (8) Again, a similar pattern of results is evident for the other age group although with lower levels of statistical significance observed for some of the effects. Overall, it is apparent that personality traits are important determinants of the type of debt and financial assets held, having distinct influences across the range of financial instruments.
Conclusion
In this paper, we have contributed to the small yet growing empirical literature analysing debt and financial assets at the household level. To be specific, we have focused on the influence of personality traits on the holding of unsecured debt and financial assets. We have adopted the Big Five personality trait taxonomy developed by Costa and McCrae (1992) to classify personality traits according to five factors:
openness to experience, conscientiousness, extraversion, agreeableness and neuroticism.
Our findings suggest that some personality traits do influence the amount of unsecured debt and financial assets held by individuals. Specifically, we find that certain personality traits such as extraversion and openness to experience exert relatively large influences on the amount of debt and financial assets held. In contrast, extraversion has a relatively large inverse effect on the amount of financial assets held. Such findings suggest that personality traits such as extraversion have opposing influences on the levels of liabilities and assets held. In contrast, personality traits such as conscientiousness and neuroticism appear to be unimportant in influencing the amount of unsecured debt and financial asset holding, either positively or negatively.
These effects exist after controlling for an extensive set of covariates that are commonly used in the literature to model household finances.
Interestingly, the results from the quantile analysis indicate that, with the exception of agreeableness, personality traits do not influence the distribution of the amount of financial assets amongst those individuals who hold such assets, suggesting that personality traits influence the holding of financial assets per se rather than the amount of assets held. This contrasts with the quantile regression analysis relating to unsecured debt where personality traits do appear to have some influence on the amount of unsecured debt for those individuals who hold such debt and the effects are apparent at different points of the distribution other than just at the mean.
With respect to the type of debt and assets held, the analysis suggests that personality traits have different effects across the various types of debt and assets. For example, extraversion is positively associated with the probability of holding credit card debt whilst conscientiousness is inversely associated with the probability of holding this type of debt. With respect to assets, openness to experience is not found to influence the probability of having national savings, arguably the least risky asset 22 in terms of return, but is found to increase the probability of holding stocks and shares, arguably the most risky asset to hold.
Overall, our empirical findings indicate that personality is an important influence on the aspects of individuals' economic and financial decision-making explored in this paper. Our paper thus contributes to the growing empirical literature on household finances furthering our understanding of the determinants of debt and asset holding, as well as, contributing more generally to the expanding literature exploring the implications of personality traits for economic outcomes. Note: The control variables (not reported here for brevity) are as in Table 2 Panel A. 
